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Indian Standard 

SPECIFICATION FOR 
COTTON COVERED COPPER CONDUCTORS 

PART I ROUND CONDUCTORS 
0. FOREWORD 

0.1 This Indian Standard (Part I) was adopted by the Indian Standards 
Institution on 22 July 1974, after the draft finalized by the Winding Wires 
Sectional Committee had been approved by the Electrotechnical Division 
Council. 

0.2 The cotton covered round copper conductors were originally covered in 
IS : 450-1953 which was first revised in 1964 and is now being superseded by 
this standard. This standard has been lined up with the latest lEG Recom- 
mendations. To cover adcquatclv the properties of cotton yarn, a reference 
has been made lo IS: i5G7-l9()b*. 

0.2.1 This standard (Part I) covers cotton covered round copper 
( oriductors. C'otton covered lectangular copper conductors are covered in 
Part II of this standard. 

0.3 In the preparation of this standard, considerable assistance has been 
derived from the iollowing publications: 

lEC Pub 182-1 (19G4) liasic dimensions of winding wires: Part I Dimen- 
sions of conductors for round winding wires. International Elec- 
trotechnical Conunission. 

Doc: 71/25975 Draft British Standard specification for textile covered 
copper conductors, Part I Round wire (metric units). British 
Standards Institution. 

0.4 For the purpose ol' deciding whether a particular requirement of this 
standard is complied with, the fmal value, observed or calculated, expressing 
the result of a test, shall be rounded off in accordance with IS: 2-19601. 
The number ol' significant places retained in the rounded off value should be 
the same as that of the speciHed value in this standard. 

1. SCOPE 

1.1 This standard (Part I) covers the requirements and dimensions for 
round copper conductors covered with one or two layers of cotton yarn. 

1.1.1 It does not apply to other types of cotton covering, such as braiding. 

♦Specification for cotton yani for covering conductors, 
t Rules for roimdiiig off numerical values (revised). 
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1.2 The requirements of this standard are applicable to conductors having 
diameters 0* 140 to 5 000 mm. 

2. TERMINOLOGY 

2.0 For the purpose of this standard, the following definitions shall apply. 

2.1 Wire — The insulated material as received. 

2.2 Conductor — The bare metal after removal of the cotton covering. 

2.3 Increase in Diameter Due to C!overing — The difference between 
the diameter over the cotton covering and the diameter of the conductor. 

2.4 Tolerance — The permissible divergence of an actual magnitude from 
that prescribed. 

3. GRADES 

3.1 The wire shall be classified into two grades as follows : 

a) Single, Ordinary or Fine; and 

b) Double, Ordinary or Fine. 

4. GENERAL TEST CONDITIONS 

4.1 Unless otherwise specified, all tests shall be carried out within a tempe- 
rature range of 15 to 35°C, and a relative humidity range of 45 to 75 percent. 
Before measurements are made, the specimens shall be preconditioned under 
these atmospheric conditions for a time sufficient to allow specimens to r**ach 
stability. 

4.2 The wire to be tested shall be removed from the packaging in such a 
way that the wire is not subjected to tension or unnecessary bends. 

4.3 Before each test sufficient length of wire shall be discarded to ensure 
that any damaged wire is not included in the test specimens. 

4.4 When no specific range of sizes is given for a test, the test is applicable to 
all sizes. 

5. CONDUCTOR 

5.1 The conductor shall be of high conductivity annealed copper having the 
properties given in 5«2. 

5.2 Physical Constants 

5.2.1 Coefficient of Linear Expansion — The coefficient of Hnear expansion of 
annealed copper over a temperature range of to 1 50®G shall be taken as 
0000 017 per degree Celsius. 
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5.2.2 Density — The density of annealed copper at a temperature of 20^0 
shall be taken as 8 -89 g/cm^. 

5.2.3 Resistance — The resistance at 20''G of a conductor of annealed 
copper of one metre in length and of a uniform cross-sectional area of one 
square millimetre shall be taken as 001 7 241 ohm. 

5.2.4 'Constant Mass' Temperature Coefficient of Resistance — At a temperature 
of 20°G the ^constant mass' temperature coefficient of resistance of annealed 
copper measured between two potential points rigidly fixed to the conductor, 
the metal being allowed to expand freely, shall be taken as 003 93 per degree 
Celsius. 

Note — For any temperature t^ abov^ O^G the temp>erature coefficient of resistance 

is — J_. 
234-45 +/, 

5.3 Diameter — The diameters and tolerance on conductor diameters shall 

be as given in Table 1 . 

Note — The conductor shall be checked for diameter and/or resistance in the following 
manner : 

Diameter Measurement 

mm 

Up to and including 1 000 By resistance and diameter 

Over 1*000 Only by diameter 

5*4 Out—-of— Roundness of Conductor (Nominal Conductor Diameter 
Over and Including 0'071 mm) — The out-of- roundness shall be not more 
than 50 percent of the total value for tolerance given in Table 1 . 

5.5 Resistance -- See Note under 5.3. 

5.5.1 The resistance of the conductors at 20°G shall be as given in Table 1. 

5.5.2 The resistance of the conductor shall be expressed as the dc resis- 
tance at 20°C. The method used shall provide an accuracy of 05 percent. 

One measurement shall be made. 

If the resistance /?< is measured at a temperature t other than 20°C, the 
resistance, /^go at 20°G, shall be calculated by means of the formula : 

n ^i 

*^ ~" 1+0003 93 ((-20) 
where t is the actual temperature in °'C during the measurement. 

5.5.3 Tolerance on Resistance — The maximum and minimum permissible 
values of resistance shall be as given in Table 1 and are calculated by the 
method described in Appendix A. 

5.6 Elongation — A sample of conductor 250 mm long between grips shall be 
steadily stretched at a rate not more than 300 nmi/min until the conductor 
fractures. The elongation at fracture shall comply with the requirements 
of Table 1. 
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6. COTTON 

6.1 Q^uiality — The cotton yarn shall be. tested 4n acdoidance with 
I5~: 3567-1966* "before application on the conductor. 

7. APPLICATION OF COTTON COVERING 

7.1 General — The conductor shall be completely and uniformly covered 
with one or two layers of cotton, as may be required. 

7.2 Arrangement of Layers — The cotton covering shall be lapped firmly, 
evenly, closely and continuously round the conductor. Where there are 
two layers, they shall be appUed in opposite directions. 

8. OVERALL DIAMETER AND INCREASE IN DIAMETER 

8.1 The maximum overall diameter and the minimum increase in diameter 
shall be in accordance with Table 1 . 

8.2 Measuring Equipment — The measurement shall be made with an 
accuracy better than 0002 mm. If a micrometer is used it shall be ensured 
that the measuring force is in the range of 075 to 1 25 N. The spindle and 
the anvil of the micrometer shall have a diameter of 5 to 8 mm. 

Eor wires greater than 0500 mm, a force of 1 to 3 N may be used. 

8.3 Measuring Method 

8.3.1 Overall Diameter of the Wire — Approximately 15 m length of the 
wire from the reel shall be discarded and the diameter determined over the 
covering. Three measurements at 60° angular displacement shall be made 
around the circumference of the wire at each of the two places one metre 
apart. 

The average of the six results shall be reported as 'overall diameter'. 

8.3.2 Conductor Diameter — The covering shall be removed at two places 
one metre apart. 

Three measurements at 60° angular displacement shall be made around 
the circumference of the conductor at these places. 

The average of the six results for the bare diameter shall be reported as 
^conductor diameter*. 

8.3.3 Increase in Diameter — The difference between the overall diameter 
and the conductor diameter is the * increase in diameter due to covering'. 

9. MANDREL WINDING TEST 

9.1 A sample of the covered wire shall be wound on a polished metal mandrel 



♦Specification for cotton yarn for covering conductors. 

8 
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having a diameter as follows : 





Nominal Conductor 
Diameter (d) 


Mandrel Diameter 


Over 

mm 

1 000 


Up to and 

Including 

mm 

1000 

5000 


nmi 

e,d 

Sd 



9.2 Only sufficient tension shall be used to give an even and compact layer. 
The cotton covering shall not open sufficiently to expose the conductor or 
the inner layer, if any, to view, when examined under diffused light by 
normal eyesight. 

10. PACaONG AND MARKING 

10.1 The wire shall be tightly and evenly wound on reels complying with 
18:482-1968*. 

10.1.1 The wire on each reel shall be in one continuous length. 

10.2 The label which is to be securely attached to the reel shall have the 
following information : 

a) Manufacturer's name or trade-mark, 

b) Grade of covering, 

c) Nominal conductor diameter, 

d) Increase in diameter due to covering, and 

e) Weight of wire (gross and net) . 

lOJ BIS Certification Marking 

The product may also be marked with Standard Mark. 

40.3.1 The use of the Standard Mark is governed by the provisions of the 
Bureau of Indian Standards Act, 1986 and the Rules and Regulations made 
thereunder. The details of conditions under which the licence for the use of 
Standard Mark may be granted to manufacturers or producers may be obtained 
from the Bureau of Indian Standards. 

11. SAMPLING 

11.1 A recommendatory sampling plan and criteria for acceptance of lot 
are given in Appendix B. 

^Specification for reels for covered, round electrical winding wiret (second r$wum), 

9 
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APPENDIX A 

[Clause 5.5.3) 

METHOD OF CALCULATION OF LINEAR RESISTANCE 

A-1. UMTTS OF ELECTRICAL RESISTANCE 

A«l.l The limits of electrical resistance are calculated on the following 
basis. 

A-1. 1.1 The maximum and minimum values of resistance for conductors 
of diameter up to and including 1 000 mm are calculated from the maximum 
and minimum dimensional tolerance. 

The linear resistance is : 

R m»x==P m»x (T^ mm (ohm/m) 
R min=/> mln ^* m%x (ohm/m) 

Where qmmx and ^min arc respectively the maximum and minimum con- 
ductor cross-section in nun* calculated by taking into account the relevant 
dimensional tolerance for the diameter. 

A-1.1.2 The maximum and minimum values of resistivity are given below : 

p max = 1/57-5 (ohm.mmVm) 

p mln = 1/58-5 (ohm.mm*/m) 



APPENDIX B 

{Clause \\.\) 

RECOMMENDED SAMPLING PLAN AND CSUTEiUA FOR 
AGCEPTANGE OF LOT 

B.1. LOT 

B-1.1 In any consignment all the reels of the same type, and manu- 

factured from the same material under essentially similar conditions of pro^ 
duction shall be grouped together to constitute a lot. 

fr2. SCALE OF SAMPLING 

Bi2.1 For judging the conformity of a lot to the requirements of the speci- 
fication, the tests shall be done for each lot separately. For this purpose die 
number of reeb to be selected at random from lot shsul be in accordance with 
Table 2. 

10 
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TABLE 2 SCALE OF SAMPLING AND PERMISSIBLE NUMBER 
OF DEFECTIVES 



Lot Size 



(1) 



{Clause B-2.1) 
For Physical Constants and 

DiAMtTER 

A.—,^ 

Sample Size Permissible No. 
of Defectives 



(2) 



(3) 



Up to 300 


20 


(t 


301 to 500 


32 


1 


501 to 1 000 


50 


2 


1 001 to 3 000 


80 


3 


3 001 and above 


125 


5 



For Resistance, Elongation and 
Frekdom from Defects 



Sample Size 



(4) 

13 

20 
32 
50 
80 



Permissible No. 
of Defectives 

(r>) 



1 
2 
3 



B.3. NUMBER OF TESTS AND CRITERIA FOR ACCEPTANCE 

B-3.1 From t»ach ot the reels selected according to col 2 oi' Table 2, suitable 
lengths of test samples shall i)e taken after discarding approximately 15 m 
of the wire from lj(nh ends. Each of these test samples shall be subjected to 
the measurements of dimensions and physical constants {si'e 5.2 and 5.3). 
The ntiml)er of test samples not fulfilling tlie requiremenis of any of these 
tests shall be less than or equal to the corresponding permissible number 
given in col 3 of 1 able 2. 

B-3.2 Foi the test for resistance, elongation and freedom from delects, the 
number of samples to be tested and the permissible number oi defects for 
each of these characteristics shall be in accordance with col 4 and f) of Ta])le 2. 

Note — The test samples ior the purpose of B-3.2 may be chosen from the reels 
already selected for the purpose of B-3.1. 

B-3.3 If the requirements of B-3.1 and B-3.2 are met with, the lot shall be 
accepted. 



11 



BUREAU OF INDIAN STANDARDS 



Mfntk Bhovan. 9 Bahadur SM Zatar Marg. NEW DELH1 110002 
Talaphonas: 323 0131. 323 8375. 323 9402 
tac : 91 1 1 3234062. 91 1 1 3239399 

Tatograms : Manaksarurtha 
(Common to al Ofllcai) 

C0nlni LMbontory: Tciophona 

PM No. 20/9. Sili IV. Sahibabad mdustrial Araa, SaNbabad 201010 a-77 00 32 
llaiploiiaf OlMoaa. 

CanM : Mandk Bhrnwi, 9 Bahadur Shc^ Zafv Mara NEW DELH1 110002 32376 17 

^Eastorn : 1/14 CIT Schama VII M. VI.R Road. ManNctola. CALCUTTA 700064 33766 62 

Norttiam . SCO 335-336. Sactor 34-A. CHANDIGARH 160022 60 38 43 

Souttwm : C.I T Campus. IV Cross Road. lUIADRAS 6001 13 235 23 15 

1Was1arr):Manakal«ya.E9. BahindMarolTalaphorMExchMH|a.Andhari(Ea^ 8329296 

MUMBAI 400093 
0nvicA OIRbaa; 

'Pushpak*. Nurmohflmad Shsich Mwg, Khanpur. AHMEDABAD 380001 550 13 48 

^Paanya Industrial Araa. 1st Stage. Bangalora-Tumkur Road. 839 49 55 

BANGALORE 560058 

Qtfigotri Complax. 5(h Floor. Bhadbhada Road. TT Nagar. BHORAL 462003 554021 

Plot No. 62<63. Unit VI. Qitfiga Hagoi. BHUBANESHWAR 751001 40 36 27 

KitoikathkBuildhigs. 670 AvinasN Road. COIMBATORE 641037 210141 

Plot No. 43. Sactor 16 A. Mathura Road. FARIDABAD 121001 8-28 88 01 

Sa^ ComplsK. 116 Q.T Road. QHAZIABAD 201001 8-71 19 96 

53/5 W^tftJ No. 29. R.G. Bania Road. 5th By-lana. GUWAHATI 781003 54 1 1 37 

5-8-56C. LN. Gupta Mara Nampally Station Road. HyDIcRABAD 500001 20 10 83 

E-52. Chitaranjan Mara C-Schame. JAIPUR 302001 37 9<» 25 

1 17/418 B. Sarvodaya Heqei, KANPUR 208005 21 68 76 

Sath BhA/an. 2nd Floor. Bahind Laala Cinama. Naval Kishore Road. 2389 23 

LUCKNOW 226001 

Patliputra Industrial Estate. PATNA 80001 3 26 23 05 

TC. No. 14/1421. Unlvarslty P.O. Pfiria/am, THIRUVANANTHAPURAM 695034 621 17 
Inspactfon Office (With Sala Point): 

PushpanJaN. 1 st Floor. 205-A. Wast High Court Road. Shankar Nagar Squara. 52 51 71 

NAGPUR 440010 

Institution of Enginaars (lnd») BuiidHig. 1332 Shive^ Nagar. PUNE 41 1005 32 36 36 



*Salas OfAca Is at 5 Chowringhaa Approach. PO. PrIncap Straat. 27 10 85 

CALCUTTA 700072 
tSalas Offica is at Novalty Chambars. Grant Road. MUMB/U 400007 309 65 28 

tSalas Offica is at'P Block. Unity Bulking. Narashimara|a Squara. 22239 71 

BANGALORE 560002 



Printed at Hm India Printing Prass. Khur|a. India 



